Introduction {#Sec1}
============

There is a growing body of evidence supporting the efficacy of Internet interventions for problem drinkers. While the majority of this work has been conducted with college student samples \[[@CR1], [@CR2]\], there is also research investigating the impact of these interventions among adults from the general population who drink in a hazardous fashion. A meta-analysis by Riper et al. \[[@CR3]\] found a small effect (*g* = 0.20) of such Internet interventions in general population settings and noted that the size of this effect was similar to that observed in studies investigating the effect of face-to-face brief interventions for problem drinkers in primary care \[[@CR3]\].

The majority of studies have only evaluated the impact of Internet interventions at a 6-month follow-up, making assessments of the longer term impact of such interventions a priority \[[@CR1], [@CR3]\]. In addition, given that there are now a range of Internet interventions with demonstrated efficacy, it is also important to establish whether extended interventions (i.e., those that contain multiple modules for the participant to use, possibly over several weeks or more) have a greater impact over that observed in a brief Internet intervention (i.e., in this case, a single session intervention). A pilot randomized controlled trial (RCT) conducted to justify the current trial found some support for the added impact of an extended intervention ([AlcoholHelpCenter.net](http://alcoholhelpcenter.net) (AHC)) over a brief personalized feedback intervention ([CheckYourDrinking.net](http://checkyourdrinking.net) (CYD)) at a 6-month follow-up \[[@CR4]\]. The current manuscript will report on the primary outcome of the full AHC versus CYD trial---to establish whether the AHC has a greater impact on drinking compared to the CYD, 12, and 24 months after receiving the intervention.

Methods {#Sec2}
=======

Full details of the trial protocol are published elsewhere \[[@CR5]\]. Briefly, potential participants were recruited by using print and online advertisements. Those interested accessed a link, read a brief description of the trial, and filled in a screening questionnaire and online consent form. Those found eligible and providing consent were postal mailed a thank you letter along with instructions and a password to access the online study intervention portal. Eligibility criterion consisted of being from Canada, 18 years or older, and having an Alcohol Use Disorder Identification Test (AUDIT) score of 8 or more, indicating current hazardous alcohol consumption \[[@CR6]\]. Participants who used their individually assigned password to access the study intervention portal were randomized to intervention condition. Access of the study portal was counted as the final recruitment stage of the study. Those who did not access the website were not followed up. Postal mailing of the password was employed in order to promote follow-up rates on the assumption that an offline step in recruitment might select participants more invested in taking part in the trial as compared to an entirely online procedure.

Follow-ups were conducted at 6, 12, and 24 months (timed based on the participant's first access of the study intervention portal). Follow-ups were sent by postal mail with those not returning the paper questionnaire within 1 month being sent a link to an online questionnaire via email. Participants were paid Can\$20 for the completion of each of the follow-up questionnaires. In addition, in order to reduce loss of potential participants prior to accessing the study intervention portal, those who used their password on the portal were sent a \$10 reimbursement. Results from the 12-month follow-up were designated as the primary outcome in the trial protocol and, as such, are analyzed separately from other trial data. See Fig. [1](#Fig1){ref-type="fig"} for a consort chart of the trial (Fig. [2](#Fig2){ref-type="fig"}).Fig. 1Trial CONSORT flowchart Fig. 2Graphs of means for the three alcohol use variables (imputed data). **a** Mean AUDIT-C score across all time points. **b** Geometric mean of the standard number of drinks consumed in a week across all time points. **c** Geometric mean of the largest number of drinks consumed on occasion across all time points

Brief Versus Extended Internet Interventions {#Sec3}
--------------------------------------------

Participants were randomly assigned to a brief or extended Internet intervention for hazardous alcohol use. The brief intervention was CYD, a personalized feedback intervention designed to provide feedback on quantity and frequency of drinking and severity of hazardous drinking, that has shown efficacy in reducing alcohol consumption, at least up to a 6-month follow-up, in five RCTs \[[@CR7]--[@CR11]\]. Following the completion of an 18-item screener, the core content of the CYD intervention is personalized normative feedback (providing users with information on how their drinking compares with others in the general population of the same age, sex, and country of origin (for Canada, the USA, and the UK)), summaries of the participants' drinking, and a report on the severity of current alcohol consumption. The report also includes other useful information on the health effects of alcohol, sensible dinking guidelines, and recommendations for reducing risk of alcohol-related harms.

The extended Internet intervention was the AHC, a multi-session website that contains cognitive behavioral tools modified from treatment and self-help manuals and a moderated support group \[[@CR4]\]. The AHC is primarily divided into three sections: (a) getting started (10 exercises focused on initiating change---this section includes a copy of the CYD); (b) dealing with difficulties (6 exercises pertaining to key issues that often occur when working on change, such as dealing with drinking urges and managing relationships); and (c) maintenance (4 exercises designed to help participants maintain their change). In addition, a series of interactive tools are available to help with the change process, such as a drinking diary, where the participant is encouraged to track his or her drinking, a blood alcohol calculator, and e-mail and text messaging educational systems that provide participants with encouragement and tips to deal with drinking concerns. Additional support is also accessible through a support group that is moderated by health educators.

Outcome Variables {#Sec4}
-----------------

The primary outcome measure for the trial was the AUDIT-C, which comprises the three consumption measures from the AUDIT (frequency, drinks per drinking day, frequency of 5+ drinking days---each asked about the past 6 months) \[[@CR12], [@CR13]\]. The AUDIT-C was chosen because it was the primary outcome variable employed in the pilot trial, and because it is a composite measure of drinking variables that are indicative of hazardous alcohol consumption. Secondary outcome measures were number of drinks in a typical week in the past 6 months \[[@CR14]\] and highest number of drinks on one occasion in the past 6 months.

Statistical Analyses {#Sec5}
--------------------

### Primary Outcome Analysis---12 Months {#Sec6}

The per protocol primary outcome analyses were three analysis of covariance (ANCOVA) models. The first was on the primary outcome AUDIT-C at 12 months with experimental condition (CYD or AHC) as between subject variable and baseline value of the outcome variable as the covariate. A similar approach was taken to assess the secondary outcomes---largest number of drinks on an occasion and number of standard drinks consumed in the past week. Analyses were run and presented with missing data excluded and missing data imputed by using maximum likelihood multiple imputation (25 iterations) in SPSS version 22. A list of variables and syntax for the MI procedure can be obtained by contacting the corresponding author. Missing data was characterized as missing at random (MAR, where the missing data may depend on observed data) or missing completely at random (MCAR, where missing data can be considered as random throughout the cases) \[[@CR15], [@CR16]\]. Due to non-normality in the secondary outcomes, the data were log transformed (value +1) prior to imputation with the presented estimated marginal means back transformed. The statistician conducting the analysis (GWS) was blind to treatment allocation.

### Secondary Analyses on Primary and Secondary Outcomes at 0, 6, 12, and 24 Months {#Sec7}

As per protocol, the secondary analysis featured AUDIT-C, the number of drinks in a typical week, and the greatest number of drinks on an occasion assessed through a group (AHC, CYD) by time (0, 6, 12, 24 months) interactions in a repeated measures MANOVA design. Missing data was considered MAR or MCAR and treated as above. However, as the data for the secondary outcomes was non-normal, the number of drinks in a typical week and the greatest number of drinks on occasion at all time points were log +1 transformed and back transformed to illustrate geometric means for each of the variables.

Power Analysis {#Sec8}
--------------

An a priori power analysis was conducted to determine the sample size needed to detect a one-point difference in AUDIT-C scores (standard deviation of 3) between groups as this was the difference observed in the pilot trial (alpha = 0.05; power = 0.8). The analysis revealed that 143 participants per condition were required for the trial. A 20 % loss to follow-up was anticipated at the 12-month follow-up and a 40 % loss at 24 months; thus, the sample size to be recruited was 480 (based on anticipated 40 % loss to follow-up).

Results {#Sec9}
=======

A total of 490 participants were randomized to condition. The 12-month follow-up rate was 83.3 % with no significant difference between CYD and AHC conditions (*p* \> 0.05). Follow-up rates at 6 and 24 months were 82.2 and 80.8 %, respectively. While there was no significant (*p* \> 0.05) difference in follow-up rates between condition at 24 months, at 6 months, participants in the brief intervention condition were more likely to provide a follow-up compared to participants in the extended intervention condition (86.6 versus 78.1 %, respectively; Fisher's exact test, *p* = 0.018). Bivariate comparisons between conditions at baseline also revealed no significant differences in drinking or demographic characteristics *(p* \> 0.05---summarized on Table [1](#Tab1){ref-type="table"}). The mean (SD) AUDIT score was 19.5 (7.8), indicating that a substantial proportion of participants may meet criterion for likely alcohol dependence (suggested by a score of 20 or more on the AUDIT).Table 1Demographic and baseline drinking variables at baselineExtended intervention (*n* = 251)Brief intervention (*n* = 239)*p*Mean (SD) age37.6 (13.9)37.5 (13.6)0.94% Male50.650.20.50% Married/common law39.839.70.53% Some post-secondary education56.659.80.26% Full-time/part-time employed58.058.20.52% Family income Can\$\<30,00042.240.30.37Mean (SD) AUDIT score19.4 (7.7)19.6 (8.0)0.41Mean (SD) AUDIT-C score8.1 (2.0)8.3 (2.2)0.12Mean (SD) largest number of drinks on one occasion^a^13.5 (1.6)14.0 (1.6)0.38Mean (SD) drinks in a typical week^a^22.7 (2.0)24.9 (2.0)0.15^a^Bivariate comparison conducted on log transformed (value +1) with means and standard deviations back transformed (geometric means)

Outcome Analyses {#Sec10}
----------------

### Primary Outcome Analyses---12 months {#Sec11}

Estimated marginal means for the 12-month follow-up are presented in Table [2](#Tab2){ref-type="table"}. An ANCOVA was conducted for the primary outcome of AUDIT-C score at 12 months controlling for baseline AUDIT-C. There was no significant effect of condition in either imputed data (mean value \[range\] *F*(1, 487) = 0.38 \[0.01--1.61\]; *p* = 0.64 \[0.21--0.93\]; partial *η* ^2^ = 0.000 \[0.000--0.003\]) or original data (*F*(1, 403) = 0.461; *p* = 0.497; partial *η* ^2^ = 0.001). For secondary outcomes, two separate ANCOVAs were performed on the largest number of drinks on one occasion and on the number of drinks in a week at 12 months while controlling for their corresponding baseline value. There was no difference between conditions for either largest drinks on occasion at 12 months (imputed data mean value \[range\] *F*(1, 487) = 1.11 \[0.001--3.14\]; *p* = 0.36 \[0.12--0.98\]; partial *η* ^2^ = 0.002 \[0.000--0.006\] or original data *F*(1, 399) = 0.12; *p* = 0.73; partial *η* ^2^ \< 0.001) or for the number of drinks per week at 12 months (imputed data mean value \[range\] *F*(1, 479) = 0.26 \[0.09--3.19\]; *p* = 0.69 \[0.08--0.77\]; partial *η* ^2^ = 0.000 \[0.000--0.003\] or original data *F*(1, 390) = 2.44; *p* = 0.12; partial *η* ^2^ = 0.006).Table 2Estimated marginal means (SE) for the outcome measures at 12-month follow-up in both imputed and original data for the Alcohol Help Center and Check Your Drinking conditionsOriginal dataImputed data*N*Mean95 % confidence interval*N*Mean95 % confidence intervalPrimary outcome AUDIT-C at 12 months Alcohol Help Center2026.235.906.562516.245.916.58 Check Your Drinking2046.396.066.712396.356.016.68Secondary outcome largest number of drinks on one occasion at 12 months^a^ Alcohol Help Center2008.958.329.642519.068.389.77 Check Your Drinking2029.128.479.822399.188.519.93Secondary outcome number of drinks in a typical week at 12 months^b^ Alcohol Help Center20213.7112.2715.3125113.2111.8314.72 Check Your Drinking20412.1110.8413.5223912.3010.9613.77^a,b^Geometric means due to transformation

### Secondary Analyses on Primary and Secondary Outcomes at 0, 6, 12, and 24 Months {#Sec12}

A repeated measures MANOVA model was conducted to test the intervention effect on the three drinking behavior variables (AUDIT-C, highest number of drinks on occasion, and weekly drinking). The results demonstrated no difference between the two intervention groups (AHC and CYD) on drinking behavior over time (original data *F*(9, 2664) = 1.26; *p* = 0.26; partial *η* ^2^ = 0.004; imputed data mean value \[range\] *F*(9, 4392) = 1.21 \[0.69--2.01\]; *p* = 0.37 \[0.03--0.75\]; partial *η* ^2^ = 0.002 \[0.001--0.004\]. Univariate tests also revealed that there was no intervention effect on AUDIT-C score (original data *F*(2.75, 812.39) = 0.93; *p* = 0.42; partial *η* ^2^ = 0.003; imputed data mean value \[range\] *F*(2.95, 1437.34) = 0.90 \[0.12--2.47\]; *p* = 0.52 \[0.06--0.95\]; partial *η* ^2^ = 0.002 \[0.000--0.005\]), on the highest number of drinks on occasion (original data *F*(2.79, 813.60) = 1.60; *p* = 0.19; partial *η* ^2^ = 0.005; imputed data mean value \[range\] *F*(2.88, 1405.15) = 1.07 \[0.16--2.98\]; *p* = 0.42 \[0.03--0.92\]; partial *η* ^2^ = 0.002 \[0.000--0.006\]), and on the number of drinks consumed in a given week (original data *F*(2.76, 816.87) = 2.20; *p* = 0.09; partial *η* ^2^ = 0.007; imputed data mean value \[range\] *F*(2.92, 1424.91) = 1.21 \[0.39--2.89\]; *p* = 0.33 \[0.04--0.53\]; partial *η* ^2^ = 0.003\[0.001--0.006\]). Note that, due to Box's and Mauchley's test violations, the above *F* ratios are the more conservative Pillai's trace and Huynh-Feldt corrected values \[[@CR17]\].

#### Use of the Internet Interventions {#FPar1}

Within the first 6 months after baseline, the number of times participants logged into their respective Internet interventions ranged from 1 to 4 times in the CYD condition and 1 to 47 times in the AHC condition. Number of times accessed was categorized to account for the skewed distribution (CYD number of times accessed 1 = 89.1 %, 2 = 9.6 %, 3 = 0.8 %, 4 or more = 0.4 %; AHC number of times accessed 1 = 43 %, 2 = 34.7 %, 3 = 8.8 %, 4 or more = 13.5 %), with participants in the AHC condition accessing the website significantly more often than those in the CYD condition (χ2 = 119.14, 3 df, *p* \< 0.001).

Discussion {#Sec13}
==========

There was no evidence that the extended Internet intervention had a greater impact on drinking as compared to the brief intervention. This contrasts with the results of the pilot study used to justify this research where there was a marginally significant advantage of the extended over the brief intervention, albeit at 6 months \[[@CR4]\]. Further, while it is true that five previous trials have shown an impact of the CYD brief online intervention \[[@CR7]--[@CR11]\], the current trial did not have a no intervention control condition, making it unwarranted to make the claim that both interventions showed an impact based on these findings.

The lack of any observable difference between brief and extended interventions merits a closer look at the potential limitations of the current study---particularly as the results contrast with those of the pilot trial. The original grant submission included a no intervention control group but this was judged as unnecessary by the review board given the existing evidence base for the CYD intervention. The resulting study's inability to make conclusions regarding the efficacy of either intervention underlines the risk of the decision to remove a no intervention control group---particularly in a relatively new field, such as Internet intervention research---where it may be inappropriate to be confident in the efficacy of most existing interventions. Other trials addressing similar topics have recognized this and incorporated a no intervention control group in their design \[[@CR18]\]. The contrast in the findings between the pilot study and the current one underlines this same statement but also leads to speculations as to what, besides the length of the follow-up and the probability of outcomes associated with a *p* \< 0.05 analysis approach, might have led to differences in outcomes. Of particular importance may be that both studies employed convenience samples. The pilot study sample was recruited by paper newspaper advertisements and the current study primarily through online advertisements at different websites. While both samples reported relatively severe levels of alcohol use, other observed demographic characteristics (as well, no doubt, as other unmeasured factors) differed between the samples. It is also possible that the nature of recruitment in the current (and pilot) trials resulted in a sample who were already motivated to change, making the nature and length of the intervention less important to the outcome of the participants. In addition, the handling of missing data was more sophisticated in the current study leading to more confidence in the results. However, one limitation of the current analysis is that, from simulation studies on the non-normal, count variable of weekly drinking, it is noted that the use of SPSS MI may result in lower imputed means than the true value for the population \[[@CR19]\]; however, there were similar levels of missing data in each arm at 12-month follow-up. Finally, the severity of the alcohol consumption by participants in the current study may also be a limitation, as people with alcohol dependence could benefit from more formalized help to reduce their consumption. However, in counter-argument to this, the reality of Internet intervention use is that severity of problems does not generally act as an exclusion criterion for public access websites. Thus, it makes sense to evaluate the efficacy of the interventions without restricting the sample based on severity of alcohol use.

There was a significant difference in the amount participants used the respective interventions. The large majority of participants in the CYD condition accessed it once, while participants in the AHC condition were more likely to have returned two or three times (and the minority many more). For participants in the CYD condition, this limited amount of use is understandable, given that the CYD is largely intended as a single access intervention. However, while there was more use of the AHC than the CYD, this is still a very limited utilization of what is a fairly extensive set of cognitive behavioral and relapse prevention tools. Perhaps this lack of use of the AHC suggests that brief Internet interventions are a better match for an online format. Or, the findings could emphasize the need to find ways to promote engagement (such as using reminder emails) and ease of access of online interventions (e.g., online intervention architecture designed to guide the participant), particularly as limited use of any online intervention seems to be the rule rather than the exception \[[@CR20]\].

It is important to recognize that this one study does not provide sufficient evidence that the potential efficacy of extended online interventions for problem drinking does not differ from that of brief interventions. There are certainly trials that demonstrate the impact of such extended interventions over a no intervention control \[[@CR2], [@CR3]\] but insufficient research exploring brief versus extended Internet interventions. However, it might be possible to consider this trial within the context of other research where the comparator to the extended Internet intervention is a static information control group. The Down Your Drink trial is one example of such a design and, further, one where there were no significant differences observed between conditions \[[@CR21]\]. Thus, if the static online control could be regarded as a sort of brief intervention, then there is a larger body of research calling into question whether extended online interventions have any additional impact over brief interventions on participant drinking. A more detailed examination may also be merited of the control groups employed in the extant Internet intervention literature for hazardous alcohol consumption as the nature of the comparator---a brief interactive intervention (such as the CYD employed in the current trial), a static comparison website (such as that used in the Down Your Drink trial), or other types of information only controls summarized in the Riper et al. review \[[@CR3]\]---may lead to differences in the statistical significance of any observed difference between groups.

A troubling aspect of concluding that extended online interventions for problem drinking have no increased influence on drinking relative to brief interventions is that some participants do engage with the intervention extensively, and over a long time. Further, some of these participants state that they benefit from this extended use (although there is no unambiguous outcome evidence employing RCTs varying allowable length of use to support this claim). If an extended intervention is already constructed, or not significantly more expensive to construct and maintain than a brief intervention, is it not worth having the intervention available for the participants who, although few in number, might benefit from extended use? In addition, if there was a way to identify who these extended users might be prior to the participants taking part in the trial, is there worth in conducting an RCT to compare the benefits of a brief versus extended intervention among this subgroup? If both types of interventions are available, are there means to allow participants to choose whether they want the short or long version (and options for continuing on to the longer version if the participant decides they want more)? There may also be worth in considering the benefits of "front loading" essential components of extended interventions so that they will be utilized by the largest number of problem drinkers as possible, whether they continue on to the rest of the intervention or not. This same argument has been made with regard to face-to-face treatment, where the majority of participants showing up for treatment do not return for the full treatment program after the first few sessions \[[@CR22], [@CR23]\]. The additional advantage of providing essential components of an intervention up front, rather than the expectation that they will be found when people access all sessions, is that providing useful content early on may, in fact, motivate participants to continue on with the treatment, or online intervention, because they are finding it worthwhile \[[@CR22]\].
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